Objective: To evaluate the effectiveness of a 'health promotional' intervention by lay people in changing determinants of low birth weight, when added to the existing package of antenatal care provision.
Introduction
Sri Lanka is recognized globally for having good health indicators despite the relatively weak status of its economic and developmental indicators 1 . However, indicators related to nutrition (e.g. prevalence of low birth weight, underweight, wasting and stunting) have shown the least improvement during the last decade 2 . A child's nutritional status is significantly influenced by birth weight. Therefore, addressing low birth weight (LBW) should improve the health of a population 3 . Current global prevalence of LBW is 15.5% 4 . The antenatal period is an important stage in the life cycle in which interventions to improve birth weight can be implemented 5, 6 . Antenatal period, the first 280 days of the first 1000 days of life, is an important stage in the life cycle in which interventions to improve birth weight can be implemented 2, 5, 7 . In a country in which 90% of pregnant mothers are registered for universally available antenatal care services provided free of charge by the government, this opportunity becomes more relevant than in other populations 8 . The LBW prevalence in Sri Lanka has stagnated around 16%-18% over the past 10 years 9 .
LBW has a wide range of determinants operating at individual, household, community and society levels, in different stages of the life cycle [10] [11] [12] [13] . There are many modifiable factors related to dietary intake and care practices of the pregnant mother that can be effectively addressed during the antenatal period to prevent LBW 5, [14] [15] [16] . As most of those determinants are dependent on the family, as well as the wider community, service provider oriented interventions will not be adequate to address LBW during this period. Complementary interventions can address the complex, interrelated household and community level determinants of LBW in the antenatal period. Global evidence suggests that programmes using an empowerment model of health promotion, involving communities in addressing determinants are effective in addressing complex problems and making sustainable changes 17 . There are no studies reported which have addressed such determinants in order to reduce LBW by lay people.
There is some local research on factors associated with LBW in Sri Lanka as well as in other countries and most of them have comparable findings to Kramer's study [18] [19] [20] [21] . Anuranga and colleagues 22 , in a review based on Ohlsson and Shah's synopsis and local DHS data analysis, suggest that food insecurity and poverty are the most important modifiable determinants for LBW. Therefore, it is recommended to address the issue of LBW if we are to effectively improve the health of a population 3 . The current study is a component of a multi-component study that aimed to improve birth weight in a rural district (Anuradhapura) in Sri Lanka.
Objective
The aim of this study was to evaluate the effectiveness of a 'health promotional' intervention in changing determinants of LBW by lay people, when added to the existing package of antenatal care provision.
Method
Study design: Quasi-experimental study design using mixed methods.
Study setting: Districts of Anuradhapura (intervention) and Polonnaruwa (comparison) in Sri Lanka. Anuradhapura district in the North Central Province of Sri Lanka was selected as the intervention area. Polonnaruwa district was purposively selected as the comparison area based on similarities in socio-demographic, cultural and economic characteristics and existing health care services.
Study population: All pregnant women registered in the 3 rd and 4 th quarters of the year 2012 in the selected antenatal clinics (ANCs) were included in the study. Pregnant women registering in the ANC after 12 weeks' period of amenorrhea (POA) and pregnant women with diagnosed medical conditions or co-morbidities at the time of registration were excluded from the study, because they get special care from the routine system.
Sample size for each group (IG and CG) was predetermined to be 403, following the sample size calculation. This number was proportionately distributed to the three selected MOH areas in both CG and IG. Pregnant women who register to the selected clinics from starting date onwards (who matched the inclusion and exclusion criteria and gave consent for participation) were recruited consecutively until the sample size of each MOH area was completed. Since this procedure was used for selecting both the CG and IG, samples size was 403 in each. Recruitment ceased as soon as the required number was reached.
Sampling procedure: A systematic sampling method was used to recruit participants from the selected districts. The primary sampling unit was the Medical Officer of Health (MOH) area and the secondary sampling unit was the ANC.
Development of study instruments:
Study instruments were developed based on available literature and expert opinion. Two interviewer administered questionnaires were developed to obtain data on the following among pregnant women and their partners.
 Socio-demographic and economic characteristics: Civil status, age, ethnicity, educational level, occupation, monthly income, type of family and available extended family members at home, presence of husband at home, details of older children and whether the pregnancy was planned or not.  Knowledge on growth and development of a fetus: Consequence of growth retardation, ways of monitoring and stimulation of intra-uterine development.
 Knowledge on LBW and its determinants:
Knowledge on expected birth weight, expected maternal weight gain, determinants of LBW, maternal body mass index (BMI) and nutrition (adequacy, quality, available food types)  Care of pregnant mothers -Perceptions on adequacy of rest, nutritional intake and support from the partner
Recruitment and training of research assistants:
Twelve research assistants with either a degree or a diploma in health promotion (from Rajarata University of Sri Lanka) were recruited for data collection. A two day workshop was conducted to train them.
Ethics approval and consent to participate: Ethical clearance was obtained from the Ethics Review Committee of Faculty of Medicine, University of Colombo and administrative clearance was obtained from the Regional Director of Health Services of Anuradhapura District.
Pre-intervention assessment:
The data for preintervention assessment was collected at or around the first clinic visit, by the trained research assistants.
Collecting data from pregnant women: The interviews were conducted on the same day by trained research assistants after obtaining informed written consent.
Collecting data from their partners: If the partners were available at the first clinic visit, they were interviewed on the same day, after obtaining informed written consent. If they were not available on that day, appointments were made to interview them later. Partners were met at their households on a pre-agreed date and time, within two weeks of the interview of the pregnant woman.
Extracting data to assess fetal and maternal outcomes: The data were extracted from the pregnancy record parts A and B. When data were incomplete in any of the records mentioned above, pregnant mother's register available with the relevant Public Health Midwife (PHM) was used to record missing information {e.g. BMI, POA at registration, expected date of delivery (EDD)}, were re-checked and data from different records compared for accuracy, whenever possible.
Development and implementation of the intervention
The conceptual framework for the process of intervention was based on a community centred health promotion intervention model. The adopted model ( Figure 1 ) consisted of two integrated components; content and the process.
Initiating: Identifying prevention of LBW as a collective goal
Even though the goal of reducing the prevalence of LBW was predetermined by the researcher, it should be identified as a goal by the community as well. Thus, according to health promotion principles, a positive or a non-problem based approach was used to advocate to the community the importance of adequate weight at birth.
Maintaining and directing toward effectiveness i. Understanding determinants
In this step, participants were stimulated to engage in a collective reflection on "factors that influence birth weight". The researcher then built on the list of determinants formulated by the community, improving their awareness on the wide range of factors operating at different levels (individual, household, community and society) and different stages of life cycle (pre-pregnancy and pregnancy). Then the participants were stimulated to collectively reflect on the identified list of determinants and prioritize them based on their importance and feasibility for modification.
ii. Identifying effective actions
This was done by collectively analysing the identified determinants to identify underlying determinants that should be addressed. The analysis started on the first session with a few selected determinants collectively agreed upon, and was then scaled up to incorporate the complete list in subsequent sessions. Principal researcher facilitated discussions and provided technical inputs in deciding the actions (Table 1) . Monitoring and modifying the process Collective actions agreed upon were implemented at individual, household and community level, coordinated by the Neighbourhood Action Committees. The implementation of actions differed from setting to setting and within the setting based on the participants' capacities and enthusiasm for involvement. The order of implementation also differed at all levels (individual, household, community) based on the identification and understanding of the determinants by respective categories. Participants, Neighbourhood Action Committees and the communities were facilitated to select the actions and mechanisms and order of implementation, based on their capacities and enthusiasm perceived by the researcher. Throughout the intervention process, special attention was paid to the recognized risk factors for delivering LBW babies. They were then guided to explore how to deal with these, giving special attention to pregnant women who may have higher risk. This understanding rippled through the community, enhancing the supportiveness of the respective environments.
Post-intervention assessment
Phase I was conducted using the same methods described in the pre-intervention assessment. Phase II was conducted to assess the care received by the newborn and the post-partum woman using an interviewer administered questionnaire. It was used to assess the care received by the postpartum woman. It contained questions to assess the following.
 Identification data  Division of household chores  Decision making in the household
Data collection
The data was collected at or around 28 days in the postpartum period by the trained research assistants who visited the households in pre-arranged dates. Data extraction sheet was used to obtain information to assess maternal and fetal outcomes and related factors. The data were extracted from the pregnancy record parts A and B and (CHDR) parts A and B (post-delivery data) maintained at the clinic.
Data analysis
Data were entered using the Microsoft Excel Office package and was analyzed using SPSS version 22. Where numbers in questionnaire results were compared, Chi Square and Fisher's Exact Test were used. Pre-and post-intervention comparison of proportions, of correct responses within the group, was done using MacNemar's Chi Square statistic.
Knowledge scores were determined by totaling the number of correct responses made by each participant and the pre-and post-interventional mean scores were compared between the groups using Student's t-test for independent samples or Mann Whitney U Test, depending on the normality of the distribution. Comparison within the groups was done using Paired t-test and Wilcoxon Signed Rank Test, based on the normality of the distribution.
Results
Response rate: Four hundred and three participants were recruited from the two areas. Some were excluded from the analysis due to second trimester miscarriages and withdrawal of consent. Final response rates were 98.5% (n=397) and 96.0% (n=387) from the IG and the CG respectively.
Knowledge among pregnant women:
Although knowledge items showed significant increase on some items, they are not presented in this paper due to considerations of length.
Care of the pregnant women: Pregnant women perceived an increase of support given by the partner during pregnancy. The significant difference between groups is in 'perceived rest'. IG pregnant women reported a higher mean score than CG pregnant women on 'perceived rest' (IG; Mean=4.7, SD=1.2) Mothers in IG felt that the rest they had was significantly more at post-assessment, while those in the CG perceived rest had declined in the post intervention assessment ( Table 2 ).
Table 2: Comparison of perceived care during pregnancy in the intervention group (IG) and comparison group (CG) in pre-and post-assessments -woman's perspective
Indicator of support 
test; **Student's independent sample t test (df=684), equal variances not assumed
Results of perceived care during pregnancy as reported by the partner are described in Table 3 . Partners of pregnant women in IG reported at the post-assessment that they provided significantly more support to her while no such difference was reported in CG partners (Table 3 ). Despite this, IG partners, unlike CG, were not satisfied that they had successfully provided the pregnant mother with adequate rest. Partners in IG also reported a perceived increase (M2-M1=0.9; p=0.002) in the adequacy of diet at the post intervention (M=4.8, SD=1.1)
Table 3: Comparison of perceived care during pregnancy in the intervention group (IG) and comparison group (CG) in pre-and post-assessments -partner's perspective
Indicator of support Partners of pregnant women in IG reported at the post-assessment that they provided significantly more support to them while no such difference was reported by CG partners (Table 3 ). Despite this, IG partners, unlike CG, were not satisfied that they had successfully provided the pregnant mother with adequate rest. This probably reflects an increased sensitivity to the needs of the pregnant mother, on the part of the husbands in the intervention group.
Perceived support
Perceived support in household chores, spending more time at home and participating in the ANC increased significantly in IG compared to the CG (Table 4 ). Mean scores in IG improved significantly in all indicators (p<0.001). A highest increase was seen in helping in household chores (4.1-2.9) and in participating at ANC visits (2.0-0.8). 
Table 4: Comparison of partners' support in different aspects of care in the intervention group (IG) and comparison group (CG) in pre-and post-assessments -woman's perspective

Involvement in decision making
The part played by the pregnant woman and the partner in decision making are shown in Table 5 . Proportions of decisions made alone (by the woman or the partner), rather than jointly, in the IG were significantly lower compared to the CG in all indicators other than for 'where to seek medical care' (Table 5 ).
Tobacco and alcohol use
Results of tobacco and alcohol use of partners are described in Table 6 . There was a statistically significant reduction in mean number of cigarettes smoked per day in the intervention group (p<0.001).
Birth weight
The prevalence of low birth weight was lower in the IG (Table 7) Mean birth weight Mean birth weight reported in the IG (Mean=2987.3g; SD=427.5g) was 215g higher than the mean birth weight reported in the CG (Mean=2772.4; SD=408.0) as shown in Table 8 . 
Discussion
The present study is unique in that intervention was directed at lay people. There are no published studies on the effectiveness of community based interventions for changing determinants of LBW. Quantitative findings revealed participants of IG received a higher quality of care and had a higher level of control over the determinants of LBW, compared to the CG. The intervention proved to be effective in provision of additional care at household and community levels and in providing the pregnant woman a higher level of control over the determinants of LBW. These determinants are probably not influenced by the routine health delivery system. The strategy used in this intervention allowed the intervention to be delivered to over four hundred mothers in several locations with relatively small investment of researcher's time per mother. Measuring the inputs was not part of this study but should be included in any future replication. The significantly lower prevalence of LBW and the higher mean birth weight seen in the IG supports the idea that the issues addressed were indeed determinants of LBW. But evidence of impact on birth weight is only suggestive, as pregnant women were not individually matched or randomly assigned between the two groups.
Higher birth weight in the IG suggests that the factors addressed do play a role in determining birth weight. The results demonstrate that significant changes in these determinants were achieved through the intervention. These findings suggest that the intervention tested is a potentially beneficial supplement to the package of antenatal interventions currently carried out by the field health services of the Ministry of Health. Present interventions do not provide for an active role for pregnant women and communities in formulating strategies to address the determinants of LBW that were targeted in this intervention.
One difficulty in health promotion research is encountered in this study too -namely, that the pre-assessment tools cannot anticipate the factors that communities will choose to address during the intervention process. Pre-prepared tools have to be used to measure changes at post assessment too -although they do not cover the entire range of determinants that are addressed during the intervention. Different methods need to be developed to measure outcomes and impact of health promotion interventions comprehensively.
Conclusions
The findings provide support for the effectiveness of a community centred health promotion intervention model, where lay communities are trained to identify and address determinants of LBW in their communities, using their own resources. This study demonstrated the value of encouraging lay people to take control of analysing and addressing determinants and measuring results using sensitive indicators. The technical inputs required to initiate, guide and sustain the process was relatively small.
